2 0 regulate the activity of the immune receptor ZAR1. Research on plant immunity in the Lewis laboratory was supported by the USDA ARS for inducing immune responses in response to pathogen proteins, and must be tightly regulated to 3 6 prevent spurious activation in the absence of a pathogen. The ZAR1 NLR recognizes diverse 3 7 effector proteins from Pseudomonas syringae, including HopZ1a, and Xanthomonas species. immune receptor function and activation. 
INTRODUCTION

0
The plant immune system activates rapid and highly effective defense mechanisms upon 5 1 detection of pathogens in the vicinity of host cells (Jones and Dangl, 2006; Wu et al., 2018 In an effort to identify potential autoactive mutants of ZAR1, we mined the literature for were identified as strong candidates for autoactivity: G194/K195 in the P-loop from a large-scale weakest interaction between ZAR1 LRR and ZAR1 NBARC1+2 ( Figure 5A ). To confirm these interactions, we carried out BiFC assays in N. benthamiana. We observed a fluorescence signal
when ZAR1 LRR was co-expressed with ZAR1 NB , ZAR1 NBARC1 and ZAR1 NBARC1+2 ( Figure S6 ).
4 5
To investigate the role of NBARC mutations on the intramolecular interaction with the LRR domain, we carried out CoIP with the ZAR1 NBARC1+2 constructs described in Figure 4A . All
of the mutants in the NBARC domain were able to coimmunoprecipitate with ZAR1 LRR at a 3 4 8 similar level to wild type ZAR1 NBARC1+2 ( Figure 5C ). Interestingly, the NBARC mutants were
not affected in their interaction with either the CC or the LRR domains ( Figure 4B , 5C),
suggesting that these mutations affect distinct roles in ZAR1 function.
We then turned to mutations in the LRR domain, to evaluate their impact on the NBARC- LRR domain of ZAR1 (Lewis et al., 2013; Wang et al., 2015b; Baudin et al., 2017) ( Figure 5B ). We therefore cloned these mutations in ZAR1 LRR -5xMyc and tested them for their ability to interact with ZAR1 NBARC1+2 -3xFlag. As we observed for the NBARC mutations ( Figure 4B) , 5B). ZAR1 LRR-P816Q co-immunoprecipitated more weakly than the other LRR mutants however it
was also most weakly expressed.
5 9
Taken together, these data show that the NBARC domain interacts with both the CC and To better understand potential effects of these mutations on ZAR1, we developed remote , 2010; Maekawa et al., 2011; Hu et al., 2013; Cheng et al., 2017; Zhang et al., 2015) . Despite good. The RMSD values were ~3Å RMSD for the hApaf1 core vs. dApaf1 and CED4, and subdomains were compared, the RMSD values were better than the aforementioned values in all
cases. We used remote homology modeling to model the NBARC domain of ZAR1 based on the
Apaf1 structure, as they showed the highest percentage sequence homology (~20% identity)
among all experimental NBARC structures ( Figure S7 , 6A). The internal structure of each We then turned to the LRR domain of ZAR1 and used a joint fragment remote homology We carried out targeted mutagenesis of the ZAR1 CC domain to determine its possible 4 1 0 structure as a monomer and how the monomer transitioned to the dimeric form. (Lewis et al., 2014). In planta coimmunopurification was performed using 5 cm 2 of N. benthamiana leaves 1 cm 2 of leaf tissue was collected 24 h after dexamethasone induction and frozen in liquid between the Potato Virus X resistance protein (Rx) and its cofactor ran GTPase-activating 570-582. 
